The rare combination of Addison's disease and diffuse cerebral sclerosis is now recognized to be something more than coincidence. Although only a small number of cases have been reported up to date, those cases have all followed a very similar pattern. This paper presents the case of a patient who is still alive and in whom, therefore, the diagnosis of diffuse cerebral sclerosis has not been confirmed histologically. The diagnosis of Addison's disease, however, has been confirmed beyond all doubt, and there is a positive family history for diffuse cerebral sclerosis.
CASE HISTORY R. D., a 26-year-old shipyard worker, presented himself at hospital on 27 January 1967, complaining of staggering and dragging of the left leg of three weeks' duration. He was admitted to a medical unit and later transferred to a psychiatric unit because his disinhibited behaviour made treatment in a general medical ward unsuitable. On admission a generalized hyperpigmentation was noted, with marked oral pigmentation. He walked on a wide base and was seen to stagger at times, although with care he could walk fairly steadily. Co-ordination The patient's eldest brother had a normal childhood and was considered to be of average intelligence at school. When he was called up for military service at the age of 18 years some deterioration must have taken place because he was placed in selection grade 4. This deterioration continued until he became slovenly in his personal habits and was eventually unable to complete a task without constant supervision. He was admitted to hospital where no abnormal neurological signs were found, and a diagnosis of schizophrenia was made. He was given electroconvulsive therapy, but there was no improvement and he was eventually sent home and later admitted to a psychiatric hospital in Glasgow. His mental condition deteriorated gradually but there were still no abnormal neurological signs. A year after admission the general deterioration was very marked and it was scarcely possible to engage his attention. He could not stand without support and there was a bilateral grasp reflex with forced groping. An extensor plantar reponse appeared on the right side and EEG showed a great deal of delta activity from the posterior parts of the brain. No diagnosis could be made during life, and he suddenly went into status epilepticus and died three hours later. Initial post-mortem findings showed nothing significant in the central nervous system, but a review requested a year later showed definite evidence of diffuse cerebral sclerosis. A more recent review was reported on as follows: 'It is a pity that we were unable to examine frozen sections from this case, but there is no doubt that it is 344 basically one of diffuse cerebral sclerosis. In view of the similar disease now affecting a brother it seems likely that the correct diagnosis is a Sudanophil leucodystrophy, but this cannot be confirmed on the material available. I have, unfortunately, been able to establish that there are no blocks of adrenal glands available.' There were no notes in the records to suggest adrenal insufficiency, and this patient did not show hyperpigmentation.
CLINICAL INVESTIGATIONS Radiographs of chest, spine, long bones, and skull were negative. Haematology, ESR, serum electrolytes, liver function tests, and serum iron and iron binding capacity were normal. A Synacthen (corticotrophin) test showed a negative response to Synacthen and plasma cortisol levels (Mattingly method) were 4 /g/100 ml. (a.m.) and 6-5 jug/100 ml. (p.m.). ACTH assay showed high levels of more than 20 mu/ 100 ml. Cerebrospinal fluid showed a protein level of 90 mg/100 ml. and there was a weak mid-zone colloidal gold curve (0012000000). Immunological tests were negative for antinuclear factor, adrenal antibody and antibrain antibody. Tests of thyroid function were normal. An EEG at this stage showed no abnormality. Electromyography showed no evidence of denervation of limb muscles. The conduction velocity of the left lateral popliteal nerve was 50 m/sec. Neuromuscular transmission was normal. Chromosome studies on the patient's blood showed no evidence of a sex chromosome abnormality and the karyotype analysis was within normal limits. Ophthalmological investigation showed no abnormality, and, in particular, there was no defect in colour vision. MENTAL STATE The patient was disinhibited, emotionally labile, facile, distractable, and hyperkinetic. He had great difficulty in carrying on a normal conversation and his behaviour was noisy and interfering, although he was generally good-humoured. There was no sign indicative of a functional psychosis. 12 other cases have been reported with post-mortem confirmation of both the endocrine and the neurological disorder (Table I ). In five cases there was a positive family history for the neurological disease and in one case there was a positive family history for both the neurological disease and Addison's disease. All the patients were young males, and in most cases the onset of the Addison's disease preceded the onset of the neurological symptoms. In general, the Addison's disease was mild and suspected only because of the hyperpigmentation, although in some cases vomiting was also present. The neurological phase was ushered in by deterioration of intellect and behaviour and death occurred within six months to four years of the onset of this phase, the average period of survival being one year and eight months. Progression of the neurological disease was marked by ataxia and spasticity, culminating in a spastic tetraplegia. In a large proportion of the cases there was marked deterioration in vision leading, in some, to blindness before death.
The presence of a positive family history of diffuse cerebral sclerosis in five out of the 13 patients strongly supports the case for an X-chromosomal recessive mode of inheritance. It is less easy to account for the coexistence of the two disorders as a syndrome. Erbsloh (1958) considered that the adrenocortical atrophy might be secondary to the lesions of the brain, while Gagnon and Leblanc (1959) postulated the existence of a humoral factor necessary for the normal development of myelin and the maintenance of its integrity. Blaw, Osterberg, Kozak, and Nelson (1964) have suggested that the secretion of an abnormal steroid might be responsible for the neurological illness. At necropsy, marked cortical atrophy was found in the adrenals of the recorded cases of this syndrome, and no pituitary abnormality was found except in one case where there was also an interstitial cell tumour of one testis (Hoefnagel, Van Den Noort, and Ingbar, 1962) . Steroid therapy did not affect the progress of the neurological disease in any case. This would argue against the case for the nervous system lesions being secondary to the adrenocortical hypofunction.
It is not easy to establish the date of onset of the neurological disease in a condition where the symptoms and signs are so ill defined. In the present This case is incomplete because the diagnosis of diffuse cerebral sclerosis has not been confirmed histologically. The character and progress of the neurological disease, however, taken in conjunction with the family history, make such a diagnosis highly probable. There is direct electroencephalographic evidence of a progressive cerebral disorder, and the mental state of the patient pointed towards this diagnosis at an early stage of his illness when there was no electroencephalographic abnormality. Addison's disease has been confirmed in this patient, and steroid therapy has had no effect on the progress of the neurological disease.
This patient is considerably older than the other cases described, with the exception of the patient of Hampel (1937) who died at the age of 23 years. It is interesting to note that the psychiatric picture in this case is dominated by deterioration in behaviour and personality, whereas in the younger cases intellectual deterioration was more marked and, in addition, visual deterioration and motor paralyses were prominent.
Most of the cases previously described have died shortly after being seen and it has not been possible to do many investigations during their lifetime. In this case it has been possible to do chromosomal and immunological studies and, in addition, Blaw's theory of the production of an abnormal steroid has been investigated. Unfortunately, none of those investigations has thrown any light on the problem of the coexistence of the two conditions. It is significant that, out of the 13 cases of this syndrome which have been described, no less than nine have been described during the past 10 years. It is highly probable that many such cases are being missed. The Addison's disease is invariably mild in character and might easily be missed, and in an older patient the neurological phase is very likely to present as a psychiatric rather than a neurological problem. It 
